IMAGE PROJECTOR FORMING SCROLLING IMAGE 



FIELD OF THE INVENTION 



[0001] The present invention relates to image projectors. 
More particularly, the present invention relates to image 
projectors for projecting images from films mounted therein 
that scroll across a light path to form scrolling images. 

BACKGROUND OF THE INVENTION 

[0002] There are available on the market image projectors for 
projecting commercially prepared images on a building, home or 
other structure, usually for decorative purposes. Typically, 
such projectors are used to project images with messages such 
as "Happy Thanksgiving" or "Merry Christmas," along with 
complimentary designs. The images are usually projected using 
any one of numerous commercially available films, slides or 
other such transparencies, which are mounted in the projector 
and can be replaced to project different images (i.e., for 
different holidays or seasons) . 

[0003] Such commercially available projectors typically 
include a housing containing a lamp, a film holder (which 
mounts a single s lide/ transparency ) , and a lens. These 
elements are arranged inside the housing such that the lamp 



projects light through the film and lens, and then out of the 
housing to be projected on a target surface. Typically, the 
lens and film holder are arranged such that a user may adjust 
the distance along the light path between the film and lens. 
This allows a user to focus the projected image. 

[00041 Most commonly, these projectors are mounted on a ground 
stake placed in a user's yard. The side of the housing is 
pivotally attached to a post that is secured to the ground 
stake so as to provide an axis of rotation parallel with the 
ground. Thus, when the post is secured to the ground stake, 
the housing may be pivoted to change the elevation of the 
projected image on the home or other structure. 

[0005] However, the known projectors described above have 
drawbacks. For example, by mounting a single slide in a 
conventional projector, a stationary image is projected. 
Therefore, only the color and design may be used to draw 
attention to the projected image. 

[0006] The present invention is directed to an improved image 
projector that mounts a film which is moved/ scrolled across 
the light path during projection to project a moving/ scrolling 
image. Preferably, the image is scrolled parallel to the 
ground (horizontally) when projected so as to show a parade of 
images that moves across the projection area in time with the 
scrolling of the film. Most preferably, a continuous film 
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(i.e., a loop-shaped transparency or a length of film attached 
at its free ends, which can be continuously scrolled across a 
light path) is provided in the projector so that the images 
are continually scrolled across the light path to repeat 
constantly the projected scene. 

SUMMARY OF THE INVENTION 

[0007] It is an object of the present invention to provide an 
image projector that projects a scrolling image. 

y 

5 [00081 It is also an object of the present invention to 

provide an image projector including an assembly for mounting 
a film to be scrolled across the light path so as to create a 
scrolling projected image. 

[0009] According to a first aspect of the present invention, 
an image projector includes a film assembly having a periscope 
with a first aperture. The film assembly is configured so as 
to mount a film to scroll in front of the first aperture of 
the periscope. A motor scrolls the film in front of the first 
aperture as a light source projects light through the 
periscope and portions of the film positioned in front of the 
first aperture of the periscope. A lens focuses the light 
projected through the film and the periscope. 



iU 



lU 



-3- 



[0010] According to another aspect of the present invention, 
an image projector includes a film assembly having a periscope 
and a plurality of rollers rotatably mounted in the film 
assembly. The plurality of rollers mount a continuous film 
(i.e., a loop-shaped slide) by pulling the film taut about the 
plurality of rollers. The rollers mount the film so as to 
scroll about the periscope such that portions of the film pass 
in front of an aperture of the periscope. A motor rotates at 
least one of the rollers so as to cause the film to scroll 
around the periscope. A light source projects light through 
the portions of the film positioned in front of the aperture, 
as the film scrolls past the aperture and across the light 
i path, and through the periscope. A lens focuses the light 
3 projected through the film and the periscope. 



[0011] According to yet another aspect of the present 
invention, an image projector includes mounting means, 
scrolling means, light projecting means, light path shifting 
means, and focusing means. The mounting means is for mounting 
a film. The scrolling means is for scrolling the film mounted 
on the mounting means. The light projecting means is for 
projecting light through portions of the film mounted on the 
mounting means as those portions scroll across the light path. 
The light path shifting means is for shifting the light path 
of the light projected by the light projecting means before or 
after the light has been projected through the portions of the 
scrolling film. The focusing means is for focusing the light 
projected through the scrolling film by the light projecting 
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means and shifted by the light path shifting means, so as to 
project a scrolling image formed by a pattern on the scrolling 
film. 

[0012] The above features of the image projector of the 
present invention may be configured in any number of ways 
while keeping within the intended scope of the invention. A 
preferred configuration is shown in the drawings and described 
in detail below. 



2=^^ BRIEF DESCRIPTION OF THE FIGURES 

m 

)^ [0013] Figure 1 is an elevational side view of one embodiment 

of the present invention. 

[0014] Figure 2 is an elevational view of a ground stake for 
use with one embodiment of the present invention. 

[0015] Figure 3 is a partially exploded view of a portion of 
the internal mechanisms of one embodiment of the present 
invention including the film assembly. 

[0016] Figure 4 is a perspective view of the mechanisms shown 
in Fig. 3. 
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[0017] Figure 5 is a perspective view of a portion of the 
internal mechanisms of one embodiment of the present invention 
including the light source. 

[0018] Figure 6 is a perspective view of the mechanisms shown 
in Fig. 5. 

[0019] Figure 7 is a perspective view of a housing of one 
embodiment of the present invention. 

[0020] Figure 8 is a bottom view of structures shown in Fig. 
3 . 

[0021] Figure 9 is a perspective view of the opposite side of 
the internal mechanisms shown in Fig. 4. 

DETAILED DESCRIPTION OF THE INVENTION 

[0022] in general, the present invention is directed to an 
image projector 10 that projects a scrolling image. This is 
accomplished by mounting in the image projector 10 a film or 
elongated slide, preferably a continuous loop- shaped 
transparency, having images formed thereon (for example, film 
33, as shown in Fig. 4). While light is projected through the 
film to create the target image, the film is scrolled across 
the light path so that the image scrolls across the projection 
area . 
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[00231 The features of the image projector used to accomplish 
the present invention, as set forth above, may be configured 
in any number of ways. The following description sets forth, 
for one embodiment, preferred arrangements and configurations 
of the elements of the image projector 10, such as a light 
source 78 for projecting light, a film assembly 36 for holding 
the film while light is projected therethrough, a motor 46 for 
moving the film, a periscope 150 for shifting the light path, 
and a lens 80 for focusing the target images. Of course, 
other designs or arrangements may be used to accomplish the 
present invention and the following suggestions should not be 
viewed as limiting. 

[0024] AS shown in Figure 1, the image projector 10 includes a 
housing 12 having a front opening 13 and a back opening 15. 
An arm 14 is pivotally attached to one side of the housing 12. 
The arm 14 is detachably secured to, and supported by, a 
ground stake 18. Accordingly, the housing 12 may be pivoted 
on the arm 14 (with the axis of rotation of the pivot point 
being substantially parallel with the ground) to alter the 
angle of projection of the image. Of course, the use of the 
housing 12 is not necessary to accomplish the present 
invention, but is only preferred for arranging and holding the 
elements of the invention. In addition, the housing 12 does 
not have to be mounted on the arm 14, which does not have to 
be mounted on the ground stake 18. The image projector 10 may 
be free standing or mounted on another base so as to be 
properly positioned during projection. 



[0025] In the embodiment shown in Fig. 1, the arm 14 has a 
square opening at a free end thereof in which a head 19 of the 
ground stake 18 is wedged. An opposite end of the arm 14 is 
attached to the housing 12 by. a joint (not shown) to form the 
pivot point. A power cord 16 extends from the arm 14. 
(Although not shown, the power cord 16 extends up through a 
hollow portion of the arm 14 and enters the housing 12 through 
a passage in the joint between the arm 14 and the housing 12.) 
The power cord 16 is not necessary in all embodiments of the 
invention. For example, the image projector 10 may be battery 
operated . 

[0026] A front wall 24 and a back wall 22 are removably 
secured in the openings 13 and 15, respectively, of the 
housing 12 by any suitable means. Typically, thumb screws are 
used. In addition, the front wall 2 4 and the back wall 22 are 
parallel with each other when secured to the housing 12. The 
front wall 24 and the back wall 22 are removable in the 
present embodiment so as to provide access to the light source 
78 and the film assembly 36, as will be described below. 
However, the housing 12 may have alternative configurations as 
necessary to provide for simple operation and maintenance of 
the projector. 

[0027] As discussed above, the image projector 10 of the 
present invention includes the light source 78. The light 



source 7 8 may be of any number of conventional designs and may 
be configured in the image projector in any number of ways. 

[0028] In the depicted embodiment, as shown in Figs. 5 and 6, 
the back wall 22 supports the light source 7 8 of the present 
invention. Thus, a user can remove the back wall 22 of the 
housing 12 and easily access the light source 78, 
Specif ically , two posts 66 are secured to the back wall 22 
such that they extend perpendicularly from the back wall 22 
into the housing 12 when the back wall 22 is secured to the 
housing 12. A plate 72 is secured to opposite ends of the 
posts 66 that project from the back wall 22 such that it is 
substantially parallel with the back wall 22. The plate 72 
includes a circular opening therethrough that is also 
substantially parallel with the back wall 22. Plate 72 mounts 
the light source 78 of the present invention using, for 
example, screws 79. 

[0029] As part of the light source 78, a semi -spherical 
reflector 68 is secured to the plate 72 on a surface thereof 
facing the back wall 22 . The concave reflecting surface of 
the semi-spherical reflector 68 faces the opening in plate 72. 
In addition, a bulb 74 is positioned in the concavity of the 
semi-spherical reflector 68. The base of the bulb 74 is 
positioned in the base of the semi-spherical reflector 68 such 
that it is electrically connected to a socket 76, which is 
secured to the convex portion of the semi-spherical reflector 
68. 



A [0030] Wires 70 extend from the socket 76 through the power 
cord 16 \o as to provide an electrical connection between the 
bulb 74 ar^^a power source when the power cord 16 is connected 
to the powerXsource . 

[0031] Typically, a fifty watt or smaller bulb provides the 
necessary light for projecting the image. However, the 
wattage and bulb type (i.e., fluorescent, halogen, etc.) may 
be chosen for particular applications. 
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[0032] in addition, other conventional means of creating and 
projecting light may be used for the light source 78. In 
particular, the configuration and shape of the semi- spherical 
reflector 68 may be varied or removed from the invention. 
Also, the light source 7 8 may be mounted in the projector 
system in any ninnber of other ways. 

^ [0033] ^e back wall 22 is secured to the housing 12 by thumb 
screws (A?t shown) that thread in through a side of the 
housing 12\ A securing plate 64, shown in Fig. 6, is situated 
between theVa^k wall 22 and the plate 72, and is secured to 
the posts 66. \ Consequently, the securing plate 64 is 
positioned witkn the housing 12 when the back wall 22 is 
mounted thereon!-, When fully assembled, the thumb screws are 
secured in the side of housing 12 to extend in a direction 
substantially perpendicular to the lengths of posts 66 such 
that the tips of the thumb screws are positioned between the 
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back Wall 22 and the securing plate 64. Accordingly, the 
thumb! screws restrict the movement of the back wall 22 and the 
securLg plate 64 to secure the back wall 22 in the opening 
15. Alternatively, the back wall 22 may be connected to the 
housing\l2 by other configurations. Also, the light source 78 
may be aLessed by structures other than the removable back 
wall 22 . \ 

[0034] Also in this embodiment, as shown in Fig. 4, the front 
wall 24 supports and secures the film assembly 36 and the lens 
80 of the present invention. 

[0035] The front wall 24 has a circular opening extending 
therethrough, exposing the inside of the housing 12 when 
mounted. The lens 80 is secured to the front wall 24 so as to 
be exposed in the opening through the front wall 24. 
preferably, a plate 54, with a hole therethrough, is secured 
to the front wall 24 so as to clamp the lens 80 therebetween. 
Thus assembled, light exiting the housing 12 through the 
aligned holes in the front wall 24 and the plate 54 passes 
though the lens 80. Thus situated, the lens 80 may be used to 
focus the target image. 

[0036] However, any number of configurations may be used to 
mount the lens 80 in the image projector 10. In particular, 
so that focusing may be achieved, the lens 80 may be arranged 
so as to be movable along the light path of the image 



projector 10 to focus the image. Alternatively, the image 
projector 10 may be configured such that the film 33 is 
movable with respect to the lens 80. Such arrangements are 
discussed in more detail below. 

[0037] Conventional lenses of a wide variety of designs and 
powers may be used depending on the particular projector and 
intended use. 

[0038] vken mounted, the front wall 24 preferably is secured 
to the hdusing 12 by a thumb screw (not shown) . The thumb 
screw is Lrewed into the side of the housing 12 such that the 
tip of the\screw 115 is positioned between the front wall 24 
and the plaAe 54. Similarly to the thumb screw used to secure 
the back wal\ 22, this thumb screw restricts the movement of 
the combined Structures of the front wall 24 and the plate 54 
in directions Urallel to the light path. However, other 
configurations \iay be used to secure the front wall 24 to the 
housing 12. Alternatively, the workings of the image 
projector 10 may toe accessed by structures other than the 
removable front we^ll 24. Consequently, the plate 54 is not 
necessary in all erftoodiments of the present invention, and the 
design of the image Vroj ector may be varied to include 
structures other thaft the plate 54. 

[0039] The front wall 24 and plate 54 also provide guidance 
and support for a post 60. As shown in Fig. 9, the post 60 



-12- 



extends through the plate 54 and the front wall 24 (through 
hole 61, shown in Fig. 3) at a position outside of the aligned 
openings therethrough (discussed above) as viewed in a 
direction of the light path. Also, the post 60 is positioned 
through the front wall 24 and the plate 54 such that the post 
60 is substantially perpendicular to the plate 54 and the 
front wall 24, that is, the post 60 extends in the direction 
of the light path. Thus assembled, the post 60 slidingly 
engages the plate 54 and the front wall 24 so that the post 60 
slides through the plate 54 and the front wall 24 along a path 
substantially parallel with the light path. 

^ [0040] \ free end of the post 60 projects through the hole 61 
in the f\ont wall 24 and is positioned outside of the housing 
12,- as shLn in Fig. 1. To prevent the free end of the post 
60 from sAding completely into the housing 12 through the 
front wall k , the other free end of the post 60 is secured to 
the film assembly 36. The post may be secured to the film 
assembly 36 b^ any conventional means. In the present 
embodiment, the post 60 extends through a hole in the film 
assembly 3 6 and screws (not shown) are positioned in the post 
60 on both sides\ of the hole so as to prevent the sliding of 
the post 60 through the hole passed the restricting screws 
along the length thereof. Thus configured, moving the free 
end of the post 60' positioned outside the housing 12 adjusts 
the position of the^film assembly 36 in the housing 12, as is 
discussed in more d^ail below. Of course, the post 60 may be 
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sebured to the film assembly 36 by numerous other conventional 



means . 



^[0041] Vigidly secured to the plate 54 is a support 37, which 
extends a^vay from the plate 54 so as to be substantially 
parallel the light path and substantially perpendicular to 
plate 54. When the front wall 24 is mounted on the housing 
12, the suppdart 37 extends into the housing 12. Preferably, 
the support 37^ includes a pair of slots 38, which define 
openings througla the support 37 and extend in directions 
substantially perpendicular to plate 54. On the upper face of 
the support 37 th^e is formed a track 39, which is positioned 
between the slots 3^ and extends in directions substantially 
parallel thereto. 

[0042] The film assembly 36 rests in the track 39 so as to be 
slideable therein in directions substantially perpendicular to 
the front wall 24 and the plate 54, and substantially parallel 
to the light path and slots 38. Preferably, screws (not 
shown) are provided with the film assembly 36, the shafts of 
which extend through the slots 3 8 and are screwed into the 
bottom of the film assembly 36. The heads of the screws are 
wide enough that they cannot pass though the slots 38. The 
screws may be tightened such that the film assembly 36 is 
secured on the support 37 in the track 39, but so that the 
shafts of the screws are movable along the slots 38. Thus, 
the film assembly 36 can move along the track 39 as the shafts 
of the screws move along the slots 38. 
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[0043] Thus configured, the free ends of the post 60 may be 
moved in and out of the housing by a user to adjust the 
position of the film assembly 36 along the track 39. Because 
the film assembly 36 mounts the film 33, the movement thereof 
adjusts the distance between the film 33 and the lens 80. 
This movement in turn provides for the focusing of the 
projected image. Of course, other methods may be used to 
perform focusing, and the depicted embodiment just provides 
one example. In other embodiments, for instance, the lens 80 
i may be movable with respect to the film assembly 3 6 and the 
housing 12 . 

m 

W [0044] The film assembly 36 secures the film 33 so that Ixght 

from the light source 78 is projected through the film 33 and 
lens 80 to create a projected image. The film 33 is 
preferably a transparent loop- shaped film (or a length of film 
having its ends secured to each other) with images formed 
thereon, having a width in the range of 0.75-2.0 in. 

[0045] Thus formed, the loop may be continuously scrolled 
across the light path, in direction A as shown in Fig. 4, to 
project a moving image that also scrolls continuously across 
the projection area in time with the movement of the film. An 
image on the film 33 is projected onto the projection area 
when the portion of the film 33 containing that image is 
scrolled across the light path. During that time, the 
projected image moves across the projection area and is 
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visible to a viewer. Once the portion of the film 33 
containing that image moves out of the light path, the user 
cannot see the image until the loop completes a full rotation 
and that section of film 3 3 is again positioned in the light 
path. Accordingly, the images on the film 33 are continuously 
scrolled across the projection area at a predetermined speed 
so that users can view the images as they scroll. Most 
preferably, the film 33 and, consequently, the projected 
images scroll horizontally (i.e., substantially parallel to 
the ground) . 

[0046] in other embodiments, the film 33 does not have to 
scroll horizontally. Also, the film 33 does not have to be 
formed in a loop shape, and instead the free ends of the film 
may be secured to on separate rotating reels or the like. 

[0047] \n embodiments where the film 33 is loop shaped, it is 
preferabA that the film be mounted about a number of rollers 
40 (i.e., pbsts or spools) secured in the film assembly 36, as 
shown in F±}\ 3. It is preferred that the rollers 40 are 
pivotably mounted in the film assembly 36 so as to rotate with 
the film 33. More specifically, in the depicted embodiment, 
four rollers 4o\re pivotably mounted in the film assembly 3 6 
so as to rotate about axes substantially parallel with each 
other and substantially perpendicular to the light path. In 
the present embodiriient, the axes are defined by pins (not 
shown) secured in the film assembly 36, on which the rollers 

\ 
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40 arl mounted. The direction of rotation of the rollers 40 
is sho^Ti by arrow B in Fig. 9. 

[0048] Preferably, and as shown in the present eitibodiment , 
the rollers 40 are spaced throughout the film assembly 3 6 such 
that film 33, when mounted about the rollers 40, and viewed 
from above, defines a generally square shape. Of course, 
other configurations may be used. It is preferable that the 
rollers 40 be spaced such that the film 33 may be mounted 
around the rollers 40 so as to be removably secured thereon. 
Lips or other projections may be provided at the bases of the 
rollers 40 to support the film 33 mounted thereon. 

[0049] In the present embodiment, as shown in Figs. 8 and 9, 
one of the rollers 40 is mounted on an arm 120, which holds 
the pin on which that roller 40 is mounted. The arm 12 0 is 
mounted on a support shaft 122, which is parallel to the axes 
of rotation of rollers 40. Accordingly, the arm 120 is 
rotatable about the support shaft 122 so as to allow the 
roller 40 mounted on the arm 12 0 to pivot about the support 
shaft in directions shown by arrow C, substantially 
perpendicular to axis of rotation of that roller 40. 

[0050] Also as shown in Fig. 9, the film assembly includes a 
biasing spring 124. Any one of a number of conventional 
springs may be used for the biasing spring 12 4. In the 
present embodiment, the biasing spring 124 is a twisted wire 
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wrapped around a screw on the top of the film asseitibly 36. 
one end (not shown) of the biasing spring 124 abuts against 
the film assembly 36. The other end of the biasing spring 124 
abuts a portion of the arm 120. The tension in the biasing 
spring 124 generates a force between the film assembly 3 6 and 
arm 120. This force causes the arm 120 to pivot about its 
axis as it is repelled from the film assembly 36. The biasing 
spring 124 is positioned such that the roller 40 mounted on 
the arm 120 is moved away from the other rollers 40 (i.e., 
outward, away from the center of the film assembly 36) as the 
arm 12 0 is pivoted by the biasing force of the biasing spring 
124 . 

[0051] Accordingly, a user may push the arm 120 toward the 
film assembly 36 when loading the film 33. Once the film 33 
is loaded so as to wrap around the four rollers 40, the arm 
12 0 may be released. Once released, the arm 120 and the 
roller 40 mounted thereon swing outward, away from the film 
assembly 36 and against the film 33. This causes the film 33 
to be pulled taut around the four rollers 40 so as to be 
securely mounted thereon, with the images on the film being in 
planes substantially parallel with the axes of rotation of the 
rollers 40. 

[0052] In the present embodiment, another of the rollers 40 
is connected to a gear train including a pinion 130, as shown 
in Fig. 8. Specifically, the pinion 130 is secured to the 
bottom of one of the rollers 40. The pinion 130 is concentric 
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with the axis of rotation of that roller 40. The teeth of the 
pinion 130 engage the teeth of a gear wheel 132, which in turn 
engages a threaded shaft 134. Secured at an end of the 
threaded shaft 134, opposite to where the gear wheel engages 
the threaded shaft 134, is a shaft gear wheel 136. The shaft 
gear wheel 136 is concentric with the threaded shaft 134. The 
teeth of the shaft gear wheel 136 engage a motor shaft (not 
shown) , which is also threaded. 

[0053] The motor 46 operates to turn the motor shaft, which 
in turn causes the shaft gear wheel 136 to rotate. The 
rotation of the shaft gear wheel 13 6 causes the threaded shaft 
134 to rotate, which in turn engages the teeth of the gear 
wheel 132 so as to cause it to rotate. The rotation of the 
gear wheel 132 causes the pinion 130 to rotate, thus rotating 
the roller 40 connected thereto. 

[0054] Accordingly, the motor ultimately operates to rotate 
one of the rollers 40. Of course, the use of the above- 
described gear train is just one example of the mechanisms 
that may be used to rotate one or more of the rollers 40. Any 
one of a number of other known mechanisms may be employed to 
accomplish the task. 

[0055] The rotation of one or more of the rollers 40, one in 
this embodiment, causes the film 33 to move in the direction 
of rotation. As the film 33 is moved by the force of rotation 
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of the one roller 40, the other rollers 40 also rotates about 
their axes due to the movement of the film 33. Thus, once the 
motor 46 is activated, the film 33 rotates about the rollers 
40 in directions substantially perpendicular to the axes of 
rotation of the rollers 40. 



[0056] In other embodiments, the film 33 may be caused to 
move in this fashion by other mechanisms. For instance, slots 
may be provided directly in the film such that a gear wheel 
may engage the film 3 3 directly and cause it to move about the 



y rollers 40. In yet other embodiments, the rollers 40 do not 

^ have to rotate at all, but may act simply as posts about which 

^ the film may be moved. Of course, in such an embodiment, the 

^ coefficient of friction between the film 33 and rollers 40 

^ would have to be low, so that the film does not jam. 

[0057] However, in each embodiment, the film 33 will be 
scrolled across the light path so that the images on the film 
33 may be projected on the projection area. 



\ [0058] l\ the 

%>^/ \ 
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the present embodiment, the film 3 3 is scrolled 

ers 4 0 such that the film moves across a frame 

140. The fraatie 140 defines an opening through which the light 
from the lightX source 78 is projected. The frame 140 may 
control the amount of light in the light path, thus acting as 
an optical stop. \ The images on the film 33 which pass across 
the light path andXacross the opening of the frame 14 0 are 
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projected passed the frame 14 0, and ultimately form the 
projected image. Although the frame 140 is not necessary for 
the preseoit invention, it is preferable to control the 
boundaries\of the projected image. 

[0059] Once the light projected from the light source 78 has 
passed through the film 33 and the opening in the frame 140, 
the light enters the first aperture 152 of a periscope 150, as 
shown in Figs. 3 and 4. The periscope 150 includes the first 
'^0 aperture 152, a first mirror (not shown), a second mirror 156, 
W and a second aperture 158, all of which lie in the light path. 
;5 After entering the first aperture 152, the light is reflected 
^ by the first mirror to the second mirror 156. The second 

mirror 15 6 reflects the light through the second aperture 158, 

w 

mi 

'"^ out of the periscope 150. 

[0060] Thus, the periscope 150 shifts the light path so as to 
continue through lens 80 at a position above the film assembly 
36. Otherwise, the light path would continue through the film 
assembly 36 and eventually pass though the opposite side of 
the film 33. This would superimpose two separate images. 
Accordingly, to prevent the obstruction that is caused by the 
film 33 when a loop of film is used, the periscope shifts the 
light path to avoid portions of the film 33 and the rest of 
the film assembly 36. 
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[0061] In the present embodiment, the light path prior to 
entering the periscope 150 is substantially parallel to the 
light path after exiting the periscope 150. However, a number 
of variation are possible to this arrangement, while still 
keeping with the intended scope of the present invention. 

[0062] In that regard, the periscope 150 does not have to be 
enclosed and is not limited to the apertures and mirror 
described above. Instead, the periscope 15 0 is intended to be 
a means for shifting the light path. Other arrangements of 
reflecting surfaces may be used as the periscope 150. The 
positioning and angling of the reflecting surfaces will vary 
among different embodiments and may be adjusted to direct the 
light path as necessary. 

[0063] In addition, in other embodiments, the order of the 
periscope 150, film 33, and frame 140 along the light path may 
be varied. For instance, the order may be reversed so that 
the light passes thought the periscope 150 before passing 
through the film 33. 

[0064] In the present embodiment, the light exiting the 
second aperture 158 has a clear path to the lens 80, through 
which it passes to exit the housing 12 to be projected toward 
the target surface. 



[0065] Thus, in the present embodiment, light is projected 
from light source 78 out of the semi-spherical reflector 68 
toward the film assembly 36, with the semi-spherical reflector 
68 being substantially aligned with the frame 140. The light 
passes through the film 33 as the film 33 is scrolled 
horizontally about the rollers 40 by the action of the motor 
46, The light then passes through the frame 140, which 
defines the shape of the projected beam (and thus the 
projected image) , before entering the periscope 150 through 
the first aperture 152. After the light beam is shifted by 
the first and second mirrors, it exits the periscope 150 
through the second aperture 158. The light beam then passes 
through the lens 80, with the distance between the lens 80 and 
the film 33 in the film path being variable with the movement 
of the film assembly 36 along the track 39. The lens 80 
focuses the light beam so as to be projected on a target 
surface to form the images from the film 33. The formed 
target images scroll across the target area as the film 33 is 
moved by the motor 46. The images may be focused by sliding 
the post 60 in and out of the housing 12 to vary the distance 
between the film assembly 36 and the lens 80. 

[0066] Of course, this is only one embodiment for projecting 
the scrolling image. Other designs of the projector 10 are 
possible, as generally discussed above. 



[0067] The motor 46 is electrically connected by wires 111 to 
arcuate electrical contacts 58, one of which is partially 
shown in Fig. 4. The arcuate electrical contacts 58 are 
mounted on the support 37. The arcuate electrical contacts 58 
bow downward, in a direction substantially perpendicular to 
the light path. As shown in Fig. 7, elongated electrical 
contacts 118 are mounted in respective engaging members 12 0, 
which are secured to an inside wall of the housing 12. When 
the front wall 24 is mounted on the housing 12, the arcuate 
electrical contacts 58 slidingly engage tracks formed in the 
corresponding engaging members 12 0 such that the arcuate 
electrical contacts 58 and the elongated electrical contacts 
118 form electrical connections. Wires 122 connect the 
elongated electrical contacts 118 to a power supply through 
the power cord 16. Of course, the positions and workings of 
the motor and electrical connections therefor may be varied 
while keeping within the scope of the present invention. 

[0068] iX preferred embodiments, a light filter 190 may be 
provided H^tween the bulb 74 and the film assembly 36, such 
that light \from the bulb 74 is filtered before reaching the 
films 33 and\^35. The filter 190 may be combined with the 
light source 78 or positioned on its own within the housing 
12. When positioned on its own, the filter may be mounted on 

a partition 192\ within the housing 12, such that the partition 

\ 

192 only allows light passing through the filter 19 0 to reach 

the film assembli^ 36. The filter 190 may be used to reduce 

\ 



glarel that could affect the projected image, and preferably 
a polirized UV filter. 

[0069] While the present invention has been described above 
with respect to what is considered to be preferred 
embodiments, the invention is not limited to the disclosed 
embodiments. To the contrary, the invention is intended to 
cover various modifications and equivalent arrangements 
included within the spirit and scope of the appended claims. 
The scope of the claims is to be accorded the broadest 
interpretation so as to encompass all such modifications and 
equivalent structures and functions. 



